Abstract: The aim of this research is to determine the probability of anterior and posterior presentation during the second half of gestation and at delivery among albino mice. Each day from the 10 th to the 21 st day of gestation, foetal presentation and lie were determined in uteri of six pregnant females. The chi-square test did not show any statistically significant difference in the incidence of anterior and posterior presentation between the right and left horn. In addition, there was no significant difference between anterior and posterior presentation in relation to the site in the horn or in relation to gestation days. At delivery, there was no significant difference in the incidence of anterior and posterior presentation (29 versus 31 cases). The results show that, in the albino mouse, foetal presentation during the second half of gestation and at birth is accidental, with equal probability for anterior and posterior presentation.
Introduction
Anterior (cephalic) presentation of the foetus in the precocial mammal species at birth provides a physiological delivery mechanism. Posterior (breech) presentation is followed by an abnormal delivery mechanism with an increased incidence of perinatal morbidity and mortality of neonates (Sekulić 2000) . In the altricial species both anterior and posterior presentations provide the physiological delivery mechanism. In contemporary literature there are two contradictory concepts about the cause of the mammalian foetus assuming a particular presentation during gestation. The classical theory claims that foetal presentation is a result of the correlation between the shape of the foetus and of the intrauterine cavity. In humans the pear-shaped foetus matches the pear-shape of the intrauterine cavity. According to this theory the shape of the intrauterine cavity changes in line with the location of the placental insertion in favour of cephalic or breech presentation. If the placenta is inserted in the cornu-fundal region, the favoured presentation is breech. In all other cases the location of the placental insertion favours cephalic presentation. As a proof of this theory, it is stated that the cornu-fundal insertion of the placenta is present in 70% of all breech presentations (Stevenson 1950; Fianu & Václavínková 1978) . The drawback to this theory is that cornu-fundal placental insertion is followed by 30% of breech presentations and in 70% of cases by cephalic presentation, i.e., cornu-fundal placental insertion favours cephalic presentation. In addition, there is no medical entity in human medicine in which the probability is higher than 50% in favour of breech presentation. It is always between 0% and 50% (Sekulić et al. 2003) .
According to a recently published theory, foetal postural development has a predominant influence on foetal presentation. The craniocaudal direction of the body posture development in precocial quadrupeds causes the rotation of the foetus into an anterior presentation. This presentation allows an uncompromised posture in the cranial direction of body segments whose muscles are first affected by postural development. In humans, who have a bipedal posture, intrauterine postural development has a reverse caudocranial direction. This favours cephalic presentation. In cases of the absence of postural development, the probability of breech and cephalic presentation is equal, i.e., 50 : 50. In the altricial species, postural and locomotor development mostly takes place postnatally, so at birth they show an equal incidence of anterior and posterior presentations (Sekulić 2000) .
In available literature data about foetal presentation among altricial species are contradictory. One study suggests that the proportion of foetuses with an anterior presentation is greater in the ovarian end of the uterus than in the cervical end (Reimers et al. 1973) . This is not supported by a different author who found that the incidence of anterior presentation decreased as parturition progressed (Randall 1972) . The aim of this study is to determine the presentation and lie during the second half of gestation and at delivery in the albino mouse and, based on the findings, to determine the probability of anterior or posterior presentation. The assumption is that among albino mice the probability of anterior and posterior presentation is equal.
Material and methods
The study subjects were albino mice obtained from the Department of Biochemistry of the Faculty of Medicine, Novi Sad. The experiment was approved by the Ethics Committee of the Institute of Neurology in Novi Sad. In keeping with European regulations pertaining to the use of animals in research and in order to ensure the lowest possible suffering of experimental animals, directive 86/609/CEE was followed (Alleva & Scattoni 2004; Valanzano 2004) . Each plastic container (250 width × 300 depth × 200 height mm) contained four albino mice. The animals had a standard commercial pellet diet and water ad libitum. Artificial cycles with 12 h of light (08:00-20:00) and 12 h darkness were provided. The temperature in the room where the animals were kept was maintained at around 20
• C. Female mice were nuliparous. The inspection of vaginal introitus was performed on a daily basis and the day of the appearance of the vaginal plug was taken to be the first gestation day. After the appearance of the vaginal plug, the female mouse was separated from the males and marked with a yellow back pattern. Each day starting from the tenth day of gestation and ending with 21 st day, six pregnant females were sacrificed by ether narcosis. Experimental animals were sacrificed outside the housing room. During dissection the number of foetuses in the left and right horn of uterus, and the lie and presentation of each foetus was determined. Immediately following the dissection of the experimental animals, all the equipment used were thoroughly cleaned to prevent putting stress on the other animals from the smell of urine and blood. Foetal presentation at delivery was observed in six pregnant females. For the purpose of this experiment pregnant females were kept isolated in transparent plastic containers. The results were processed using the χ 2 test. The differences were considered to be significant at P < 0.01.
Results
The summarised presentations and transverse lie in the right and left horn are shown in Table 1 . The right horn contained significantly more foetuses than the left horn (χ 2 = 6.72, P < 0.01). A statistically significant difference was absent when the overall incidence of anterior presentation was compared to the incidence of posterior presentations (χ 2 = 0.19, P = 0.66). There was no difference between the right and the left horn in terms of the incidence of anterior and posterior presentations, and transverse lie (χ 2 = 1.39, P = 0.49). The difference between the right and the left side was also absent when we solely compared: 1) the incidence of anterior presentations (χ 2 = 0.81, P = 0.36) and 2) the incidence of posterior presentation (χ 2 = 0.03, P = 0.86). Figure 1 shows the percentage of presentations and transverse lie during each day of the second half of gestation. There were no significant differences between the incidence of anterior and posterior presentation during the last eleven days of gestation, (χ 2 = 8.57, P = 0.66). The decrease in the transverse lie was statistically significant (χ 2 = 211.53, P < 0.01). Table 2 shows the incidence of foetuses according to their position in the horn of uterus for the first nine foetal places. A statistically significant difference was also not determined between the incidence of anterior and posterior presentations related to the site in the horn of the uterus (χ 2 = 3.34, P = 0.91). At delivery, 29 foetuses were in anterior presentation while 31 were in the posterior one. There was no significant difference between these two presentations (χ 2 = 0.05, P = 0.82). The comparison of anterior and posterior presentations on the 21 st day of gestation and at delivery showed no statistically significant difference (χ 2 = 0.08, P = 0.77).
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Discussion
This study has determined that the probability of anterior and posterior presentation during gestation is equal. The probability was the same regardless of the side, the location in the horn, or the day of gestation. The absence of a statistically significant difference in the incidence of anterior and posterior presentations during gestation is also present among the foetuses of other mammalian species such as dogs or pigs (Reimers et al. 1973; Van Der Weyden et al. 1981) .
In cattle, sheep, cynomolgus monkeys and humans, whose postural development occurs in utero, the incidence of anterior (cephalic) and posterior (breech) presentations was the same in the first part of gestation. In the second part of gestation there was an up to 95-100% increase in anterior (cephalic) presentation with a consequential decrease in posterior (breech) presentation and transverse lie (Reimers et al. 1973; Scanlon 1975; Scanlon 1976; Miller & Kouam 1981; Cho et al. 1985) . In humans and sheep, the second part of gestation is characterised by the maturation of a higher level of CNS responsible for body posture and locomotion (Berger et al. 1997; Sekulić 2000) . The abovementioned altricial species (dog, pig) belong to the polytocous mammalian group. The human species and sheep belong to the monotocous species with occasional twin pregnancies. An increased number of foetuses in the polytocous species can significantly influence the possibility of the foetus taking up the desirable presentation, which makes a comparison with the monotocous species difficult. In the first half of twin gestation in humans and sheep, an equal incidence of anterior (cephalic) and posterior (breech) presentation was also present. However, in the second half of gestation regardless of the presence of the second foetus there was an increase in the incidence of anterior (cephalic) presentation followed by a decrease in the incidence of posterior (breech) presentation (Reimers et al. 1973; Santolaya et al 1992; Chasen et al. 2005) .
The period of gestation in humans, with an equal incidence of cephalic (anterior) and breech (posterior) presentation and in last days of gestation in dogs and pigs, is characterized by the frequent exchange of one presentation for the other (Van Der Weyden et al. 1981; Suzuki & Yamamuro 1985; Boos et al. 1987) . The first half of gestation in humans is characterized by foetuses in breech presentation having the same probability of the cephalic or breech presentation at birth as do foetuses in cephalic presentation. In the second half of gestation, in both singleton or twin gestation, the greatest stability is shown by cephalic presentation. In case the foetuses take cephalic presentation in this period it is likely that it will also occur at birth (Boos et al. 1987; Divon et al. 1993; Tadmor et al. 1994) .
The absence of a statistically significant difference between anterior and posterior presentation at birth was found in the albino mice in our study, and the same was true for dogs (Van Der Weyden et al. 1981 ). This finding is in line with their intrauterine presentation. In piglets at birth, 62% of anterior presentations were significantly more than 38% of posterior presentations (Reimers et al. 1973) . The difference between equal intrauterine anterior and posterior presentation in pigs and the more frequent occurrence of anterior presentation at birth is probably the result of the absence of records tracing presentations in the last days of gestation. During that period, an increase in the number of anterior presentations might occur, which was reflected at birth. Piglets have a more mature body posture than dogs and mice at birth (Hagberg et al. 2002) . This is in line with the increased incidence of anterior presentation at birth. In accordance with this assumption, in cattle, sheep, cynomolgus monkeys and humans who have prenatal postural development, anterior (cephalic) presentation reaches 95% at delivery (Reimers et al. 1973; Scanlon 1975; Scanlon 1976; Miller & Kouam 1981; Cho et al. 1985) .
During gestation altricial, precocial, polytocous and monotocous species all go through a period with an equal probability for both anterior (cephalic) or posterior (breech) presentation. This period is characterized by frequent changes from anterior (cephalic) into posterior (breech) presentation and vice versa. This period of gestation could be called the period of accidental presentation (Sekulić 2000) . In the altricial species this period lasts till the end of gestation while in the precocial and human species it is followed by a period of exclusive increase in anterior (cephalic) presentation. Future studies should address the problem of whether the exclusive increase of anterior (cephalic) presentation in that period is caused by the maturation of foetal posture or by the matching shape of the foetus and intrauterine cavity.
